Year Figure 1 Death from abdominal and other aortic aneurysms in middle aged and elderly men in Britain between 1967 and 1983. 
Death from abdominal and other aortic aneurysms in middle aged and elderly men in Britain between 1967 and 1983. Rupture of an abdominal aortic aneurysm is currently the fourth most common cause of death in middle aged and elderly men in Britain and is increasing in incidence (fig 1) . According to published mortality statistics for England and Wales the age standardised death rate from all aortic aneurysms in men rose 20fold between 1950 and 1984 to 47·1 per 100000 population and that in women ll-fold to 22·2 per 100000 in the same period.' This increase was largely accounted for by deaths from ruptured abdominal aortic aneurysms. A steady increase in the number of elderly men who are most at risk, together with improved diagnostic accuracy, certainly account for much of the observed change. However, there is good evidence to support the existence of a true increase in the age specific prevalence of this condition," and there are few grounds for optimism that this trend is likely to be reversed in the near future.
Death usually follows rupture of an aneurysm. Studies of stable defined populations in Swansea and Goteborg, Sweden, indicate that death occurs in at least 80-90% of cases. H Despite extravagant consumption of scarce health service resources the impact of emergency surgical treatment is slight. This is because massive haemorrhage from the rupture is immediately fatal or results in damage to vital organs, from which there is little chance of recovery despite operative repair of
Pilot studies
There are well established pilot studies of mass screening for abdominal aortic aneurysm in the the breached aorta and diligent intensive aftercare. The chances of survival are decreased further by the advanced age of many of the patients and the fact that they often have other manifestations of advanced arteriosclerosismost notably, myocardial ischaemia.
In a few, more fortunate patients, bleeding is temporarily arrested by a combination of hypotension and tamponade of the rupture beneath the posterior peritoneal peritoneum overlying the aneurysm offering, briefly, opportunity for successful surgical intervention; these cases account for most of the survivors. About 50% of those operated upon for ruptured aneurysm are saved, variation in outcome between different centres being accounted for largely by difference in selection policy. Some surgeons accept virtually everyone, whereas others apply strict criteria in order to exclude patients with a poor chance of survival, but the effect of these differences on .overall mortality is negligible.
Given the sudden catastrophic nature of this condition and the often poor general health of those afflicted, it is highly unlikely, even allowing for expected further advances in surgical and anaesthetic techniques, that emergency treatment after the event will ever improve the current dismal outcome.
On the other hand, elective surgical treatment of non-ruptured aneurysms is very successful with a reported mortality of less than 5% from major centres and subsequent normal life expectancy. 5 Furthermore, the rapid evolution of minimally invasive endovascular techniques of repair holds the promise of even lower operative risk and the opportunity of extending help to those currently denied treatment because they are unfit for anaesthesia and major surgery."
According to the Vascular Surgical Society's registry, in 1992 a total of 4617 elective and 2624 emergency operations for abdominal aortic aneurysms were performed throughout Great Britain and Ireland. During the same period an estimated 8750 individuals died from rupture of their aneurysm. Primary prevention of aneurysmal disease of the aorta remains only a remote possibility, and until it becomes a reality the best hope of reducing the high incidence of death from rupture associated with this condition lies in dramatically increasing the number of elective operations. As most aneurysms remain asymptomatic until the moment of rupture screening is an essential prerequisite if this objective is to be achieved. ' "' - Screening technique and organisation of the service All current pilot schemes use abdominal ultrasound scanning to assess the condition of the aorta (fig 4) . This method satisfies most requirements of a screening test in that it has both high sensitivity and specificity, there are no harmful effects, and the examinations are free from discomfort so that there is a high degree of patient acceptability. It is also inexpensive. Opinions differ about the definition of an aneurysm, but an aortic diameter of 3·0 em is accepted by most as the upper limit of normal. Based upon current information, it has been suggested that screening should be targeted at men in their 65th year, and such a scheme has now been implemented in Gloucestershire." At this age the prevalence of aneurysms of 3·0 em or more in diameter is 4·4% and of those 4·0cm and over 1·3%. The growth rate of aneurysms increases exponentially with size, averaging 0·2 em a year for those under 4·0 ern and 0·5 ern a year for aneurysms of 6·0 cm. Small aneurysms do rupture occasionally, but the risk remains extremely small until their diameter exceeds 5·0 cm. Although new lesions may arise after the age of 65, they do so infrequently, and even more rarely will they attain sufficient size to require major surgical intervention. Thus there is little justification for repeated screening of patients who are shown to have an aorta of normal diameter at age 65 years.
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Extension of screening to other groups including women and younger men is subject to the law of diminishing returns. Exactly where the line should be drawn is not so much a clinical as a political and economic decision, but on current evidence it would seem rational to focus available resources on men in their 60s. ...
IIĨ

500
United Kingdom -in Birmingham, Cheltenham, Chichester, Gloucester, and Oxford -and the Vascular Surgical Society has convened a working party including representatives of all of these groups to collate available data, develop further collaborative studies, and to advise on the feasibility, merits, and methodology of a national screening programme. From the pilot studies reliable data are available on groups at risk, techniques and frequency of examination, and organisation of the service, subject compliance and cost.
Groups at risk
Three specific groups at high risk of developing abdominal aortic aneurysms have been identified -patients with symptomatic occlusive arterial disease, patients with popliteal or other peripheral artery aneurysms, and first degree relatives of patients with abdominal aortic aneurysm. For men with intermittent claudication or coronary artery disease the relative risk is two to three times that of the general population," while for those with peripheral aneurysms the risk is increased by a factor of five or six." There is a strong case for screening these specific, readily identifiable groups. The crucial question, however, is whether groups can be identified within the population at large with sufficiently high yield of aortic aneurysm to make mass screening worthwhile. Data from the UK pilot studies indicate that the prevalence of the condition in men aged 60 to 64 years is 2,6%, for those aged 65 to 74 it increased to 6%, and for those over 75 to 9%." In women the disease is less common and develops 10 to 15 years later. The male:female risk ratio of death from ruptured abdominal aortic aneurysm is 11: 1 at age 60 to 65 years, decreasing to 3: 1 at 80 to 85 years.'? Cigarette smoking increases the risk of developing an aneurysm in both sexes.
It can be seen that prevalence increases with age progressively (fig 2) with a peak incidence at 75-84 years (fig 3) . However, screening can be of no value to those who are neither young enough nor fit enough to benefit from subsequent treatment of their aneurysm. found that subjects invited to attend for screening are most likely to respond positively if the examinations are offered close to home, and the most successful programmes are those which have been organised with general practitioners in local community health centres rather than at hospital. As might be expected, subject compliance is considerably lower in inner city areas than in middle class suburbs.
Treatment
Provided that the patient has no other serious illness, elective surgical treatment is advisable if his aneurysm measures 5·5 em or more in diameter. There is a cumulative risk of spontaneous rupture associated with lesions of this size of the order of 7% a year,I' and a once and for all operative risk of 5% therefore compares very favourably.
Conventional surgical treatment cannot be justified for patients with aneurysms under 4·5 em in diameter. It remains to be seen whether the evolution of endovascular devices which can be inserted remotely under local anaesthesia, either percutaneously or by small surgical incision, might reduce operative risks sufficiently to make immediate intervention a reasonable option for this group also. This would certainly be welcomed by those previously asymptomatic subjects who become anxious when no treatment is offered after the detection of potentially serious disease. At present, best practice requires that these individuals should have an abdominal ultrasound examination repeated annually with surgery being offered only if their aneurysm is clearly expanding.
It is less clear how patients who are discovered to have aneurysms of intermediate size should be managed. On present evidence the risks of conservative and surgical management seem to be fairly evenly balanced, and under these circumstances most surgeons tend to avoid surgery. There is, however, currently a Harris large multicentre randomised trial underway in the United Kingdom which-it is hoped will resolve the dilemma of how best to manage these individuals.
Econorrrics
Screening for abdominal aortic aneurysms is relatively inexpensive. The clinical costs are, for example, considerably less than those required for current breast screening programmes. Nationally, it has been estimated that the cost of examining men in their 65th year by abdominal ultrasound would amount to little more than £lm for all of England and Wales. H To this would need to be added a net cost of about £IOm for the additional operations generated by the programme but, possibly, by far the greatest expense might result from increased social security payments due to the longer life of the beneficiaries.
Prospective randorrrised trial
The UK pilot studies have shown that a national screening programme for abdominal aortic aneurysms is both feasible and affordable. Given an operative mortality of about 5% associated with elective surgery for aneurysms over 5·5 em diameter compared with a risk of death from rupture which exceeds this by at least fivefold within five years, it may be reasonably expected that the benefits of improved survival of the screened population would be considerable. Absolute proof of benefit is most reliably forthcoming from a prospective randomised trial comparing screened and unscreened populations, and one such trial is currently in progress in Chichester. More than 15000 men and women have been included to date, with seven ruptured aortic aneurysms occurring in the 7500 subjects to whom screening was offered, compared with 13 in the non-screened group. This corresponds with a reduction in risk of 46%. Not all subjects who were offered screening accepted, and if they are eliminated from the analysis, the risk reduction in those who actually attended for screening amounts to 80%. The inclusion of women, who are at a substantially lower risk of developing an aneurysm, weakens the power of this study, but the observed trends are in line with predictions.
Acting upon currently available data, the Vascular Surgical Society has formally proposed to the Department of Health, that population screening for abdominal aortic aneurysms should be promoted nationally. In response, the department has said that it will support this proposal if statistical proof of substantial benefit can be demonstrated from larger scale prospective randomised studies. It is estimated that a total of 30000 subjects would be required to ensure a statistically reliable result, and the acquisition of this number is certainly a feasible proposition with collaboration between existing United Kingdom screening centres. Difficulties can be expected in accurately diagnosing the cause of death, especially in the non-screened group, which might introduce potential bias. A further disadvantage is that it may take up to 10 years to achieve a final result. Despite these problems the Vascular Society is willing to assist such a trial, subject to the availability of adequate funds. However, it is considered that there are already adequate grounds to justify wider application of screening programmes for abdominal aortic aneurysms and the need for this trial is questionable. 
